(1994); Woodson and Litvin (2015) . However, these hypothesis do not take into 80 account the necessity of a maturation time, which in the case of fish is con- direct observations of fish concentrations, and to propose a mechanism by which 88 fine-scales organize mid-trophic biomass.
satellite-derived diagnostics

126
We used ship acoustic measurements acquired along 6 transects of 2860 linear fish as active swimmers (we invite the reader to refer to SI.2 for further details).
200
To include ocean patchiness, we perturbed the ability of the fish to properly iden- 
239
We note that this mechanism does not explicitly take into account fronts. How- However, at the same time during which this mechanism occurs, the tracer can The latter highlighted a final concentration, on average, an order of magnitude 252 stronger than the initial one. In addition, it was possible to obtain the "school 
303
Furthermore, we demonstrated that the stretching and diffusion dynamics can 304 potentially enhance fish aggregations.
305
The patch of interest is considered as a proxy of zooplankton concentration.
306
However, being parameterized as a passive tracer, it can be considered, more Not all of the strong fronts detected indicate high acoustic fish concentrations.
319
On the contrary, strong fish aggregation is preconditioned by the intensity of a 320 frontal feature. Our results suggest that fronts represent in this regard a limit- 
Materials and Methods
366
Acoustic measurements
367
Two subsets of data were used for the analysis. Both of them were collected Tab. 1 for more details), using split-beam echo sounders at 38 and 120kHz.
371
The data were then treated with a bi-frequency algorithm, applied to the 38 and ranging from from 10 to 300 meters (30 layers in total).
384
The second subset of data (named ZOO) was collected between January the the first layer. The latter was not considered due to surface noise.
394
The AZC was used to compute the zooplankton gradient. The zooplankton gra-395 dient of a point i of the boat transect is computed as: Regional data selection
407
The geographic area of interest of the present study is the Southern Ocean. To which is specifically designed for the myctophids, the reference fish of this study. • and a temporal resolution of 1 day.
433
Trajectories were computed with a Runge-Kutta scheme of the 4th order with an features that therefore present higher gradient values.
In this way:
In case of absence of noise, or with ξ M AX < f W ∂T ∂x , the fish will always move cruising swimming velocity of the fish, this means U F (x) = V .
Since ξ 1 and ξ 2 range both between −ξ M AX and ξ M AX , we can obtain the prob-494 ability of leftward moving P (L). This will be the probability that the difference 495 between ξ 1 and ξ 2 is greater than 2f W ∂T ∂x
The probability of moving right will be
and their difference gives the frequency of rightward moving
where the absolute value of ∂T ∂x has been added to preserve the correct climbing 499 direction in case of negative gradient. The above expression leads to:
We then assume that, over a certain value of tracer gradient 
Substituting then (3) into (2) gives: 
518
We assume that in the time scales considered (few days to some weeks), the 519 fish biomass is conserved, so for instance fishing mortality or growing rates are 520 neglected. In that case, we can express the evolution of the concentration of the 521 fish ρ by the continuity equation
in which j = ρ U F (x), so that Eq. (5) becomes
In one dimension, the divergence is simply the partial derivate along the x-axis.
524
Eq. (6) becomes
Now, we decompose the fish concentration ρ in two parts, a constant one and a 526 variable one ρ = ρ 0 +ρ. Eq. (7) will then become 
